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Lichen planus (LP) is a common immune- mediatedpapulosquamous inflammatory skin disorder characterized clinically by flat-topped skin colored or violaceous pruritic papular eruptions.\[[@ref1]\] The prevalence of LP was found to be between 0.22% and 1.2% of the adult population worldwide, depending on the geographic region studied.\[[@ref2][@ref3]\]

Common skin diseases such as psoriasis and androgenetic alopecia have been associated with lipid abnormalities and increased risk of cardiovascular disease.\[[@ref4][@ref5][@ref6][@ref7]\] LP is morphologically related to psoriasis and chronic inflammation in the skin is a hallmark of both these conditions. Recent studies have found an association of LP with abnormal carbohydrate metabolism, dyslipidemia, and hypothyroidism.\[[@ref8][@ref9][@ref10]\] An epidemiological association of LP with hepatitis C virus (HCV) infection has also been reported in many European countries and Japan.\[[@ref11][@ref12]\]

Many previous studies have observed an association of LP with one or two of the above-mentioned comorbidities.\[[@ref8][@ref9][@ref10][@ref11][@ref12]\] The objective of this study was to determine the association of LP with common comorbidities including diabetes mellitus, dyslipidemia, metabolic syndrome, thyroid dysfunction, and HCV infection in Indian patients.

Materials and Methods {#sec1-2}
=====================

This study was carried out in patients, who attended the outpatient department of dermatology, at a suburban medical college hospital. It was a prospective, hospital-based case--control study carried out over a period of 18 months from January 2015 to June 2016 after being approved by Institutional Ethics Committee. The sample size was calculated using difference of means formula. To achieve a power of study of 80% and precision (α) of 0.05 with a 95% confidence interval (CI), the estimated sample size per group was determined to be 75.

In all, 75 clinically diagnosed LP cases of all ages and both sexes with a disease duration of at-least 3 months along with 75 age- and sex-matched controls were enrolled. The controls were patients with dermatoses other than LP, psoriasis, atopic dermatitis, and vitiligo attending the dermatology outpatient department. Patients who had more than one dermatologic disease, pregnant women, known patients of diabetes, hypertension, thyroid dysfunction, patients using hypolipidemic drugs, and patients who had received any systemic treatment for LP including oral corticosteroids, retinoids, methotrexate, and so on in thepast 6 months were excluded from the study.

After taking informed consent, general demographic data regarding age, sex, and contact information were noted. Detailed history was taken regarding duration of disease, progression of skin lesions, associated symptoms, history of treatment, and family history. General examination was performed and height, weight, and waist circumference were noted. Blood pressure was measured using manual mercury sphygmomanometer. Detailed dermatological examination was performed taking note of the extent, severity, and type of LP lesions. Skin biopsy for histopathological examination was done in all cases including cases with oral mucosal involvement to confirm diagnosis of LP.

Venous samples were taken from all patients and controls after an overnight fast of at least 8 h for measuring plasma fasting glucose and serum lipid levels. Plasma glucose levels were measured using glucose oxidase method, and serum triglycerides, high-density lipoproteins (HDLs), and low-density lipoproteins (LDLs) were measured with enzymatic procedures. Diagnosis of diabetes mellitus was made when fasting blood glucose was more than 126 mg/dL. Dyslipidemia was diagnosed if any one of the following parameters were abnormal: LDL more than 160 mg/dL or triglycerides more than 150 mg/dLor HDL less than 40 mg/dL in males and less than 50 mg/dL in females. For diagnosis of thyroid abnormalities, thyroid assay which included T3, T4, and thyroid-stimulating hormone (TSH) levels were measured. Thyroid hormones were assayed by radioimmunoassay (RIAK -5/5A, BARC). A diagnosis of hypothyroidism was made when thyroid function tests showed an increased TSH with or without low T~3~/T~4~ levels. Hyperthyroidism was diagnosed if T~3~/T~4~ levels were increased with associated lowered levels of TSH. Screening for HCV infection was done by detecting anti-HCV antibodies using enzyme-linked immunosorbent assay method.

Metabolic syndrome was diagnosed by the presence of three or more of the five criteria of 2005 revised National Cholesterol Education Programme\'s Adult Treatment Panel III (NCEP ATP III).\[[@ref13]\] Numerical and graphical techniques were used to summarize and present the quantitative data collected from all patients and controls. Statistical analysis was done using two-sample Student\'s *t*-test to compare mean values of quantitative variables, and *P* value less than 0.05 was considered as statistically significant.
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In this study, 43 (57.33%) patients with LP were females compared with 32 (42.66%) males with a female-to-male ratio of 1.419:1. The majority of patients with LP belonged to the age group of 16--45 years (56.03%) and the mean age of presentation was 35.12 years \[standard deviation (SD) = 8.03 years\]. The duration of the disease was less than 2 years in 59 patients (78.67%), whereas disease duration of more than 2 years was seen in 16 patients (21.33%) with mean disease duration of 18.23 months (SD = 1.61 years). According to NCEP ATP III criteria, elevated waist circumference and elevated blood pressure were seen in 15 (20%) and 14 (18.66%) patients with, respectively.

The most common morphological types of LP observed in this study were as follows: classical LP in 25 cases (33.34%) followed by hypertrophic LP in 16 (21.33%) and oral LP in 12 cases (16%). Less common variants observed were generalized eruptive LP in 8 cases (10.66%), LP pigmentosus in 6 (8%), lichen planopilaris in 3 (4%), linear LP in 2 (2.67%), palmoplantar LP in 2 (2.67%), and actinic LP in 1 case (1.33%). Oral LP was seen in 12 patients (16%), of which reticular lacy pattern was the commonest subtype. Histopathological findings in all the 75 cases were consistent with LP.

In this study, increased triglyceride and LDL levels were seen in 26 (34.67%) and 11 (14.66%) cases, respectively compared with 14 (18.66%) and 3 (4%) controls, respectively, which was statistically significant (*P* = 0.024 and *P* = 0.027). Low HDL levels were observed in 36 cases (48%) and 22 controls (29.34%) which was statistically significant (*P* = 0.0189). Diabetes mellitus was diagnosed in 24 cases (32%), compared with 12 controls (16%) which was statistically significant (*P* = 0.021). The presence of both diabetes mellitus and dyslipidemia was detected in 20 cases of LP; the presence of diabetes and hypertension was seen in 9 cases, dyslipidemia and hypertension were noticed in 8 cases, and 5 cases had diabetes, dyslipidemia, and hypertension. The presence of both diabetes mellitus and dyslipidemia was not related to the duration of LP as it was present in 16 of 59 patients having LP for \<2 years and 4 of 16 for ≥2 years (*P* = 0.221). Among patients with diabetes and dyslipidemia, classical LPwas seen in 8 cases, hypertrophic LP in 4 cases, oral LP in 3 cases, eruptive generalized LP in 2 cases, LP pigmentosus in 2 cases, and lichen planopilaris in 1 case. Metabolic syndrome, diagnosed as per NCEP ATP III criteria, was prevalent in 13 cases (34.67%) and 11controls (14%) which was statistically insignificant (*P* = 0.656) \[[Table 1](#T1){ref-type="table"}\].

###### 

Prevalence of dyslipidemia, diabetes mellitus, metabolic syndrome, and hypothyroidism in LP cases and controls

  **Lipid parameter/other comorbidities**   **Cases**     **Controls**   ***P***
  ----------------------------------------- ------------- -------------- ---------
  Elevated TGL                              26 (34.67%)   14 (18.67%)    0.024
  Elevated LDL                              11 (14.66%)   3 (4%)         0.024
  LowHDL                                    36 (48%)      22 (29.34%)    0.0189
  Diabetes mellitus                         24 (32%)      12 (16%)       0.0217
  Metabolic syndrome                        13 (17.34%)   11 (14.66%)    0.656
  Hypothyroidism                            8 (10.67%)    3 (4%)         0.117

TGL = Triglyceride; LDL = Low-density lipoprotein; HDL = Highdensity lipoprotein

Increased prevalence of hypothyroidism was noted in 8 cases (10.67%) and 3 controls (4%) which was statistically insignificant (*P* = 0.117). Hypothyroidism was observed in 4 males and 4 females (*P* = 0.263). However, hypothyroidism was relatively more common in cases of oral LP with a prevalence of 4 of 12 cases (33.33%) compared with the overall prevalence of 10.67% which was statistically significant (*P* = 0.005). All the patients found to have hypothyroidism had no other comorbidities such as diabetes, dyslipidemia, and hypertension. Hyperthyroidism was not detected in any of the cases and controls. In both cases and controls, no single subject was found to have anti-HCV antibodies.

Discussion {#sec1-4}
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LP is an inflammatory papulosquamous disease affecting the skin, mucous membranes, and nails which may present with several morphological variants including the classic type, oral, hypertrophic, follicular, linear, actinic, and bullous LP. Although the precise etiology and pathogenesis of LP remain unclear, LP is considered to be an autoimmune process in which delayed hypersensitivity reaction leads to apoptosis of keratinocytes resulting in generation of free radicals and up-regulation of many cytokines and chemokines such as interleukin (IL)-2, IL-6, and interferon-α. Recent evidence suggests that various dermatological diseases including psoriasis and LP are associated with metabolic syndrome and its components.

Metabolic syndrome, first described by Gerald Reaven in 1988, is a cluster of risk factors including central obesity, atherogenic dyslipidemia, hypertension, and glucose intolerance.\[[@ref14]\] It is a strong predictor of cardiovascular disease and confers cardiovascular risk higher than the individual components.\[[@ref15]\] There have been many studies linking psoriasis to individual components of metabolic syndrome since 1950s.\[[@ref4]\] In 1998, Petrou-Amerikanou *et al*. have reported significantly higher prevalence of diabetes mellitus (both types 1 and 2) in oral LP.\[[@ref16]\] In 2012, Dreiher *et al*. observed an association of dyslipidemia with LP.\[[@ref9]\] Since then, many other prospective studies have found positive evidence linking dyslipidemia and diabetes mellitus with LP.\[[@ref16][@ref17]\]

In this study, increased triglycerides were seen in 26 cases (34.67%) and 14 controls (18.67%) which was statistically significant (*P* = 0.024). Increased LDL levels and low HDL levels were also significantly more common in LPcases than controls (*P* = 0.027 and 0.0189, respectively). Similar results of hypertriglyceridemia, higher LDL levels, and low HDL levels in LP have been observed by Dreiher *et al*., Krishnamoorthy *et al*., and Panchal *et al*.\[[@ref9][@ref17][@ref18]\] There was a statistically significant higher prevalence of diabetes mellitus in cases of LP (*P* = 0.021) which was in accordance with previous studies by Seyhan *et al*. and Atefi *et al*.\[[@ref8][@ref19]\] Higher prevalence of diabetes mellitus in cases of oral LP was noted by Petrou-Amerikanou *et al*. and Romero *et al*.\[[@ref16][@ref20]\] Several mechanisms have been suggested to explain the association of LP with dyslipidemia including chronic inflammation, increase in inflammatory markers such as CRP, and increased immunological activity of T-helper cells with the release of cytokines such as TNF-α and IL-6.\[[@ref17]\] Diabetes mellitus and LP are characterized by autoimmune phenomenon and activation of T-cell immune responses, respectively, suggesting that common immunological trigger factors may play a critical role in the appearance of LP in diabetes mellitus.\[[@ref21]\]

Clear association of LP with metabolic syndrome was not observed in this study (*P* = 0.656). Although a strong association of LP with metabolic syndrome has not been demonstrated in this study, significant prevalence of individual components of metabolic syndrome such as diabetes mellitus and low HDL confers increased cardiovascular risk in LP.

Hypothyroidism was detected in 8 cases (10.67%) and 3 controls (4%)(*P* = 0.117). Interestingly, of 12 cases of oral LP, 4 patients (33%) had hypothyroidism, which was statistically highly significant (*P* = 0.005). Siponen *et al*. and Romero *et al*. also observed a higher prevalence of hypothyroidism in oral LP.\[[@ref10][@ref20]\] In this study, none of the cases and controls had anti-HCV antibodies. Previous studies conducted in Italy, France, Japan, and Spain showed increased prevalence of anti-HCV antibodies in LP, but no Indian studies including ours corroborated this finding.\[[@ref22][@ref23][@ref24][@ref25]\]

To conclude, our study shows a clear association of LP with dyslipidemia and diabetes mellitus. Oral LP was strongly associated with hypothyroidism. No significant association of LP with metabolic syndrome and HCV infection could be established. These findings clearly establish that it is useful to screen for dyslipidemia and type II diabetes mellitus in all patients with LP. Patients with oral LP should also be screened for thyroid dysfunction. Prompt treatment in all detected cases will help in preventing long-term morbidity and complications.

Conclusion {#sec1-5}
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Prevalence of dyslipidemia and diabetes mellitus were significantly associated with lichen planus. Oral lichen planus was strongly associated with hypothyroidism. Association of metabolic syndrome and HCV with lichen planus could not be established.
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